Interest in the effect of the upright position during labor began in the 1970s, when some trials assessed the benefits of this position for the woman and her fetus; however, few studies were published. In the 1980s, concern focused on several obstetrical variables comparing the upright and supine positions with the well-being of the fetus and the newborn. Since the 1990s, due to the need to reduce unnecessary interventions and recover women's protagonist role during childbearing, studies tended to evaluate perception of pain, comfort and safety in different positions during labor.
Studies on duration of labor reported conflicting results, with reduction in the first stage in the group adopting the upright position (1 Á5), or no differences (6Á10). Most studies found no differences between the groups in the type of delivery (4, 6, 7, 9) ; however, 2 studies showed more vaginal deliveries in the group adopting the upright position during labor (2, 11) . There was no evidence of negative effect on fetal and neonatal well-being (1 Á13) .
Most of the studies that evaluated pain reported less pain during labor when parturient was in the upright position (9,14 Á16) . Although comfort, mobilisation and positions during labor have been studied extensively, there is no consensus regarding the optimal position during this period (5 Á7, 9, 11, 13, 17, 18) .
Mobilisation and adoption of the upright position during labor are part of the recommendations of the World Health Organisation and the Brazilian Ministry of Health for the humanisation of care, proposing a return to non-invasive techniques, avoiding the use of unnecessary interventions, and guaranteeing health benefits for the parturient and her child (19) . Due to the lack of evidence, the objective of this study was to evaluate the effect of the upright position (standing, sitting, crouching, kneeling or ambulating) in nulliparas during the first stage of labor, on pain, satisfaction, obstetrical and perinatal outcomes.
Material and methods
The study was conducted at the Center for Integral Assistance to Woman's Health of the Universidade Estadual de Campinas (UNICAMP), Campinas, Brazil. The protocol was approved by the Ethics Committee and all participants signed an informed consent form prior to entering the study. A randomised, controlled, clinical trial was conducted between August 2005 and May 2006.
Calculation of the sample size was based on the studies of Stewart and Calder (4) and Adachi et al. (16) , considering, respectively, the following variables: duration of the first stage (lying down: 6.19/ 2.3 h; standing: 3.59/3.2 h), and continuous pain based on a visual analogue scale (VAS) (100 mm; lying down: 10; seated: 5). Significance level was established at 5% with a power of 80%. Considering a discontinuation of up to 5%, the minimum sample size was calculated at 53 women per group. Inclusion criteria comprised: low-risk laboring nulliparas of 16 Á40 years old, gestational age ]/37 and 5/42 weeks, cervical dilation ]/3 and 5/5 cm, and a single fetus in cephalic presentation with good well-being. Elective caesarean section and contraindications to adopt the upright position were exclusion criteria.
Randomisation of the women was computergenerated and the concealment was maintained, keeping the information regarding the group assigned in opaque, sealed envelopes, which were opened sequentially. The women assigned to the study group received short and easy to understand information regarding the possible benefits of the upright position, and were encouraged to assume this position during labor, using models to explain the differences between the upright and supine positions, uterus positioning, effect of gravity, compression of blood vessels and well-being during labor. The women were encouraged to return to the upright position whenever they had been in the supine position for /30 min.
Women in the control group were attended according to service routine, which does not include orientation concerning the upright position; however, women were free to move around during labor. All participants were accompanied on admission to the study until they received analgesia by specially trained physiotherapists. After receiving analgesia, the participants remained in approximately 308 semi-recumbent position.
Data were collected during labor and the first 48 h of postpartum. Socio-demographic data and obstetrics variables were collected on admission before randomisation. Dependent variables were: type of delivery, duration of the first and second stages, need of uterotonics and episiotomy, cervical dilation at analgesia, pain, satisfaction, well-being of the fetus and newborn, and preferences of the woman with the positions adopted.
Continuous pain was evaluated using a 10-point VAS in which 0 0/absence of pain and 10 0/unbearable pain (20) . Satisfaction with position was evaluated using a VAS composed of a sequence of 5 faces with expressions which indicated the degree of satisfaction with the position (21) . Both scales were presented to the women at 4, 6 and 8 cm of dilation if they had not received analgesia. Fetal well-being was evaluated by fetal heart rate auscultation and cardiotocography intermittently during labor. Neonatal well-being was evaluated by the Apgar score at the first and fifth minutes.
The analysis was by intention to treat approach. To test differences between the groups, Wilcoxon's test was used for continuous variables, the x 2 -test and Fisher's Exact tests were used for categorical variables, and survival analysis for the duration of the first stage. Risk ratios (RR) and 95% confidence intervals (95% CI) were calculated. Significance was established at p B/0.05.
Results
Of the 119 women eligible for the study, 9 refused to participate, claiming they had too much pain, and 3 women were transferred to another hospital. A total of 107 women were enrolled, 54 in the study group and 53 controls. The socio-demographic data at the time of admission to the study confirmed no differences in both groups, with a median age of 21 years, gestational age of 40 weeks, and initial cervical dilation of 4 cm. In addition, no significant differences were observed between the groups on marital status, education level, number of prenatal visits, preparation for childbirth, or the presence of a companion during labor.
From admission to the study until analgesia, the women in the study and control group remained, respectively, around 57 and 28% of the time in the upright position. There were no differences between the groups referred to the type of delivery, dilation at analgesia, need for uterotonics or episiotomy, fetal and neonatal well-being (Table I) , and duration of the first and the second stages of labor (Table II) . All participants (except 1) received analgesia during labor, which is a routine procedure. Figure 1 shows the percentage of laboring women in relation to the duration of the first stage and position adopted.
No differences between the groups were observed for pain (Table II) and satisfaction with position (Table III) . No data on evaluation at 8 cm of dilation have been included because the majority of participants had already received analgesia.
When women who had adopted the upright and supine positions during the first stage of labor were questioned after delivery about position preference, the majority elected an upright position as the most comfortable; however, there was no significant difference between the groups (Table III) . Only 4 and 10 women in the study and control group, respectively, remained exclusively in the upright or in the supine position during the first stage and did not answer this question.
Discussion
Our results showed that there was no difference between the groups in the duration of first and second stage of labor, type of delivery, dilation at analgesia or need for uterotonics that could be associated with the upright position during labor. Also, no differences were observed on pain, although the women who adopted the upright position had a lower VAS pain score at 6 cm of dilation, and greater satisfaction with that position. Moreover, the upright position had no effect on fetal or neonatal wellbeing, which was similar in the 2 groups.
Previous randomised, controlled, studies stratified by parity, evaluating duration of labor according to the position adopted by the parturient (upright or supine) have reported contradictory results (8, 9, 22) . In a study performed by Hemminki and Saarikoski (9) that used a similar method to our study, also showed no difference between the groups on the duration of the first stage of labor. Additionally, Bloom et al. (8) did not find differences between the groups in duration of labor; however, the method of that study was different from our trial because the participants in the intervention group were instructed to remain in the upright position and the women in the control group in the supine and seated position. In our study, we considered the seated position as an upright position. Therefore, it may be argued that neither the aforementioned studies (8, 9 ) nor the present study were able to evaluate the sole effect of the upright position due to the nature of the intervention, and this may justify the outcome referred to the duration of the first stage. Also, a case-control study showed non-significant differences between women using the upright and supine birth position regarding the length of the first stages of labor (10) . Only Allahbadia and Vaidya (22) Upright position during the first stage of labor 555 apparently succeeded in isolating the effect of position, and reported a shorter duration of the first stage in nulliparas who remained in the upright position throughout the entire duration of labor.
Results regarding women's preference for positions during labor were similar to those reported in previous studies (14, 23) , in which the majority of women who adopted both the upright and supine positions preferred an upright position. Andrews and Chrzanowski (5) evaluated the comfort of women during labor and reported results favouring the supine position; however, that study used variables, such as attention, visual contact and breathing, and did not evaluate the preference for position. Another study showed that the upright position becomes determinant for the optimal progress of labor when complemented with strength of the effective uterine contraction, pelvic mobility and adequate positioning of the fetus in the pelvis (24) .
Contrary to reports from previous studies (15,16), our study did not find differences between the groups in the evaluation of pain outside the period of the contraction. Those studies, however, were not randomised, and the intervention consisted of all participants alternating upright and supine positions during labor. Our results may be explained by the fact that, at the time of pain evaluation, some of the women were in a different position to the group initially assigned. Results showing a greater intensity of pain in the group that adopted the upright position were reported previously (9) , but the authors failed to explain whether or not the evaluation of pain was carried out during the contraction. Moreover, the categorisation of pain was defined by midwives; therefore the perception of the intensity of the pain was not reported by the parturient themselves. The information given to the participants in the study group about the upright position and its possible advantages, together with intermittent reminders to maintain that position, were responsible for the adoption of this position for significantly more time. Studies have shown that women have a tendency to move around less and remain for longer periods in the supine position during the active phase of labor, whether or not they receive instructions to adopt the upright position (7, 9, 13, 17, 18) .
The well-being of the fetus and the newborn was not affected by the upright position, as also observed previously (1Á13,22). Only 1 study reported benefits to the fetus and the newborns of women in the upright group (2) .
A possible limitation of this study was that the women in the control group adopted the upright position on their own at varying moments during labor, although they were not informed to do so. On the other hand, the participants in the study group, despite being informed and encouraged to remain in the upright position, adopted the supine position at some moments during labor. This was facilitated by the characteristics of the maternity in which this study was carried out, where the women are permitted to move around freely during labor. Moreover, we would have faced ethical problems if we had not permitted the women in the study to move around freely and to adopt different positions during labor. It was not, therefore, possible to completely evaluate the sole effect of position on the obstetrical variables, and this may explain the similarity between the results found in the 2 groups.
In conclusion, our study showed that the upright position may be encouraged, since it was found to be well-accepted by the laboring women, and safe for the fetus and the newborn. Likewise, there were no negative implications regarding the duration of the first and second stages of labor, the rate of caesarean sections or on any of the other obstetrical interventions. Nevertheless, further randomised studies need to be developed on this subject, in order to reach a consensus on the effect of maternal position during labor, mainly with respect to the well-being of the laboring woman.
